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The purpose of the comment is to point out that the leading term of the Ginzburg-Landau nonanalytical 
correction to the interface tension of Bose-Einstein condensates with strong segregation and the surface tension 
of extreme type-I superconductors are described by a common coefficient derived from the universal equation 
for the phase boundary. The agreement between the numerical value of the coefficients gives a hint that this can 
be an exact result which deserves to be checked. The outcome will be of interest for physicists working in both 
fields. 

PACS numbers: 74.20.De, 67.85.Fg, 67.60.Bc, 67.85.Bc 


Recently, the interface tension of the Bose-Einstein con¬ 
densates attracted significant attention and the commented 
articlei is one of the theoretical studies of the problem. The 
author states that the main result of his papers is the formula 
for the interface tension Eq. (3), which in the used notations 
can be rewritten as 


712 = A*(^1 + ^2)P 
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The first coefficient A* = 4 V2/3 coincides with the classi¬ 
cal result of Ginzburg-Landau^ (GL), The second coefficient 
B* = 4 X 0.514 2.06 also agrees within the accuracy of the 

numerical calculations with the analytical result^ 

d? ^(t) = AVt)A(t), A(-<x,) = 0, d,AU+^ = l, 

X oo 

(1 - d^A) drX dr, t = zl2'^'\ ( 2 ) 

oo 

for the superconductor surface tension^ 

This numerical coincidence reveals an important new relation 
between the surface tension of the extreme type-I supercon¬ 
ductors and Bose gases with strong segregation which de¬ 
serves further analysis. 


Eor superconductors, ^ is the temperature dependent coher¬ 
ence length, A is the temperature dependent penetration depth, 
P - Blllpo, is the magnetic pressure. Be is the temperature 
dependent critical magnetic field, po is the permeability of the 
vacuum, §-o = ^nd x is the GL parameter. We consider 
that the coefficient B* is common for both superfluids (the ad¬ 
jacent Boze gases and the type-I superconductors) and it is 
actually the action of an instanton solution of the universal 
GL equations^ 

d? J/ = X^Af, (4) 

A(-CX,) = Jfi+oo) = 0, drX\,^eo = 1 = - . 

We have to consider t as the time for two dimensional mo¬ 
tion of a fictitious particle in the potential The 

corre^onding mechanical problem is depicted in Eig. 5. of 
Ref. yf]. The further coefficients C*, D*, C*, and D* of the 
G-L analytical expansions in power of /T or x can be cal¬ 
culated as a perturbation on the instanton action. 

For the flat geometry of the domain wall the phase invari¬ 
ance of the superfluid order parameter is irrelevant. The uni¬ 
versal constant B* - 2.056347 ..describes the energy of 
the domain wall for strongly repulsing order parameters in 
framework of the original Landau theory^ for the second order 
phase transitions. For applicability of this result is necessary 
energy density to have power expansion with respect of order 
parameters and their first derivatives and the influence of the 
fluctuations to be small. In the spirit of the Landau theory 
one and the same mathematical problem can be applied for 
different physical systems. 
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